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Problem:This overview is also available as a video here. 


What is the meaning of the title of this unit? Well in our last unit, we 
introduced the ideas of forces and Newton’s laws, and while forces are 
sufficient to determine the acceleration, there are clearly other quantities 
that are interesting if we stop and think about it. For example, it is easier to 
open a door by pushing on the door on the far side from the hinge where the 
knob is located than by pushing on the door near the hinge. If you’ve never 
really thought about this while opening a door, I encourage you to go try it. 
Similarly, if I apply a force to a ball for a short time, I get a different result 
than if I apply that same force for a long amount of time. If I apply the force 
for a long amount of time, the final velocity of the ball will be larger. For 
these reasons, we will be exploring in this unit forces in conjunction with 
other quantities. All our principles from the last unit still work, and many of 
these situations could be analyzed solely within the context of Newton’s 
laws if you need it to. However, the new ideas we’re going to introduce in 
this unit are often simpler to think about and to work with. However, with 
all the new concepts, choosing which concept to apply in each situation 
becomes its own unique challenge. 


So, let’s do a quick overview of the different concepts we’re going to talk 
about in this unit. The first unit we will discuss is torque, and this is the fact 
that where forces are applied can matter. So, this goes back to the door; 
applying a force near the hinge results in a different experience than 
applying a force far away from the hinge at the knob. The next quantity is 
impulse; how long we apply a force also matters. We will also introduce the 
idea of pressure. Pressure is the fact the area over which the force is applied 
can matter. This quantity is particularly relevant when we discuss fluids, 
which, remember, include both gases and liquids. The final quantity we will 


discuss in this unit is work. Work is the fact that the distance over which the 
forces applied matters. If I apply a force over a long distance, I can get a 
different result than if I apply that same force over a short distance. Work 
can also be expressed in terms of pressure to talk about the work done on, 
or by, fluids. 


There are some new symbols to learn when discussing these quantities. 


Torque is represented by the t. Impulse is represented by _; note that it is a 
vector quantity. Pressure, represented by the capital P, and work, I will use 
the capital W. Along the way in discussing these concepts, we will meet 
some other important ideas. 


When we discuss torque, it will be important to introduce the idea of center 
of gravity. Torque is when you’re interested about where the forces are 
being applied. If you’re interested in where the forces are being applied, 
then you need to think about where does the force of gravity act. This is the 
idea behind center of gravity. When we discuss impulse, we will introduce 
the quantity momentum which uses a lowercase p, and you can see is also a 
vector. Momentum is a quantity connected to impulse, which we will revisit 
in greater detail in our unit on conserved quantities. The final quantity we 
will introduce in this unit is the quantity of kinetic energy represented by a 
capital K. Kinetic energy is connected to work, and again, we will revisit 
this quantity in our unit on conserved quantities. 


Because of all the different quantities we’re introducing in this unit, a nice 
way to organize them might be map. 
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So, we can think of the idea of forces from the last unit. So, a force applied 
at a point takes us to a torque, which we represent by the Greek t, and the 
idea of torque is going to be connected to the idea of center of mass, as the 
center of mass dictates where gravity acts. We can also talk about forces 
being applied over an area, and this brings us to the idea of pressure, which 
again we represent by a capital P, and pressure will connect to our study of 
fluids. We can talk about forces being applied for some amount of time, and 
this brings us to the idea of impulse, J, which is connected to the idea of 
momentum as we’ Il see in this prep, which is represented by the lowercase 
p. And we can talk about forces being applied for a distance, bringing us to 
work, W, which is related to the idea of kinetic energy, K, and both will be 
related to our conserved quantities unit. Also, during this prep, you will see 
how work connects to the idea of pressure as work being pressure times the 
change in volume. This idea of a map to help you sort of organize all the 
information is a great study tool when studying physics, and I encourage 
you to maybe build your own using this as a core as you go through this 
unit. 


